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Dear Mr. Sudweeks:
In accordance with the terms of the agreement for research
services between the Utah State Department of Social Sciences,
Division of Health, Bureau of Environmental Health, and the Utah
Water Research Laboratory of the Utah State University dated the
25th of September 1973, it is a pleasure to submit this report which
develops a functional planning program to aid in the development of
comprehensive water quality management plans for the Virgin River
system in the State of Utah.
Cognizant of the intricacies involved in planning the various
activities which directly relate to the water quality within a river
basin, we have attempted to prepare a document that will point out
the physical, chemical, economic, political, and demographic development activities which have an impact upon a river basin. We have
also attempted to incorporate into this study an understanding for the
general well- being of the people involved in the Virgin River system..
The overall goal of this report is to present a program. designed to
develop the m.anagement plan for the water quality of the Virgin River
in the State of Utah pursuant to the objectives of the Federal Water
Pollution Control Act, including 1972 amendm.ents.
The report should also serve as an important document in bringing
together citizens, officials of local and county governments, and statewide officials involved in the planning process. An attempt has been
made to present the iniorm.ation in such a manner that it will be useful
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CHAPTER II
WATER USES IN THE VIRGIN RIVER BASIN
Introduction
Uses and quality of water always must be considered in relation
to the sources and quantities of water.

Then various activities in the

basin can be considered as affecting the quantity (flow) and quality
(concentration of pollutants) of the surface flow.

These activities would

include agricultural uses of water, natural factors which affect water,
urban uses of water including street runoff and municipal wastes,
industrial, and recreational uses of water.

In the discussion which

follows specific pollution problems or activities will be described as
an illustration of possible water quality problems in the Virgin River
Basin.
Although the principal pollutants in many river basins in the United
States come from point sources, the basic quality of a surface or groundwater is dependent on basin geology, precipitation, and water flows.
Suspended materials from erodible soils and rock, effects of various
land uses, and the presence of large populations of domestic animals
are also important factors affecting water quality.
Geology of the Virgin River Basin
Specific areas within the Virgin River Basin and its environs
present some of the most striking geological displays in the world.
Zion National Park within the basin and Cedar Breaks, Bryce Canyon,
and the Grand Canyon on the periphery of the Virgin River Basin all
have dramatic and beautiful vistas of colorful rock formations detailing
the geological changes of the last more than half billion years.
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Although most of the exposed rocks in the basin itself are
sedimentary (Figure 3), there are some significant igneous rocks both
as intrusive bodies and extrusive materials.
defined in Table 3.

The particular rocks are

The igneous rocks re sult from magma flows and

volcanic action and are distributed throughout the basin and sometimes
cover sedimentary rocks; some of the older units in the northwest
corner reach thicknesses of 2000 feet.

The major intrusive body of

igneous rocks is in the Pine Valley Mountains north of St. George.
This material has intruded between sedimentary layers and has a
greatest thickness of 2000 feet.

Most of the younger flows are scattered

throughout the central part of the basin with thicknesses up to 900 feet.
The sedimentary deposits include very old rocks of the Precambrian
and Paleozoic age primarily located west of St. George.

There is a

significant but narrow strip located along the Hurricane Cliffs.
The eastern part of the Vir'gin River Basin is dominated by
Mesozoic rocks characterized by the Triassic, Jurassic, and Cretaceous
sedimentary rocks.

This section is composed of shale, sandstone, and

limestone layers but principally sandstone.
sulfate) is also present.

Some gypsum (calcium

Coal and lignite beds are present in some

of the Cretaceous rocks.
The tertiary units contain limestone interbedded with volcanic
ash, siltstone and conglomerate (some of which are 1500 feet thick)
and tuffaceous silt and sandstone.

Quaternary alluvial deposits (1 million

or less years old) have a great range in thickness and include stream
alluvium, hillwash, pediment gravel, landslide material, and dune
sand.
Local mineral concentrations include iron, silver, uranium,
copper, vanadium, and gold.

All of these concentrations were associated

with igneous activity.
Oil fields located in limestone units have been discovered to be
significant.

In fact the first oil field in Utah was begun in 1904 in the
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the United States, and the federal govermnent has little effort and
manpower involved in monitoring activities when the entire picture is
evaluated.

Therefore, it appears that the only effective control that

can be implemented will be the reduction of the waste materials that
are discharged from concentrated feedlot and poultry raising operations.
Figure 7 shows the distribution of dairy and feedlot operations in
the Virgin River Basin.

The majority of the dairies and the feedlots

(Table 5) are located in the immediate vicinity of St. George, and a
rather concentrated impact on the water quality would be anticipated
below St. George in addition to the impact imposed by the city's wastewater discharge.

Although there are only a few animal operations

in the Virgin River Basin, the contribution of oxygen consuming materials
to the river could amount to 3,300 pounds per day, assuming each operation in the basin contained an average of 100 animals throughout the
year.

This contribution would amount to over 2.5 times the quantity

of oxygen consuming materials that would be produced by the residents
of the city of St. George.
If proper plans are made prior to the establishment of livestock

operations, the contribution of pollution by runoff can easily be controlled with unsophisticated waste management practices.

Diversion

or proper diking and collection of rainfall runoff in holding ponds can
solve the majority of the problems that presently exist.

The systems

must be designed to prevent overflow except under unusual rainfall
conditions, and the liquids and solids collected in the ponds should be
disposed of by application to pastures and croplands.

If properly

operated, such a scheme should essentially eliminate the impact of
feedlot runoff on the receiving streams in the vicinity of such an
operation.

It is unlikely that the expense of using conventional waste

treatment techniques for feedlot runoff and animal wastes will be
employed in the near future.

The need for a simple, inexpensive

method of control and treatment of animal wastes is urgent for existing
facilities that need to be modified to meet new standards.

~ ..
l

I

f\l
\

~

I "\. ~ J
I

J

I \
)~
I l,ilj ...~ . ."
I

. .c

1

I

~.

if

'\ft-=~
'f { /
J... •.../ '

j

/'

I, (//
'\

./

/

/r

~_.I. --i..../~'- _ _ _

\

1

"''-~'-..
.:,:</.,~. . .

...,-r..1...__

'"

'Y'"
\

r-/

----

-

~

.J\

) '\

.-"

\

'-J

( /'

j
L ___ ~ ___..,..__/-.- ----------

_~ _________

Fort
"'\.:,..:..,.
_ _ _ .1 _ _" _
_ _ ....p,er c....

/

f

~

,. ./
Was~

)

\

\
J

/

\ I

t'

V

)-

1
1

I
J

VIRGIN
RIVER
BASIN

NUMBER OF DAIRY OPERATIONS

D

025

~

~

Cattle Operations

NUMBER OF FEEDLOT OPERATIONS

35

Table 5 .

Dairy and feedlot operations located in the Virgin River
Basin.

County and City

Number of
Operations

Capacity

Yearly
Total

Dairx:
Washington County
Hurricane
St. George
Veyo
Washington
TOTAL

2
11
3
1

17
Feedlot

Washington County
Pleasant Valley

1

300

300

Washington

1

550

1250

11

300
250
500
300
250
80
75
300
325
9000
200

700
250
1000
600
500
160
125
600
650
9000
300

Leeds

1

350

700

Santa Clara

2

250
175

250
175

13

13,205

16,560

St. George

TOTALS
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Land Use in the Virgin River Basin
There is a close interrelation between patterns of land use and
existing or potential water quality problems in a river basin.

Land use

patterns are a direct reflection of types and levels of human and
economic activities which are the sources of pollution.

Figure 8 shows

the existing patterns of land uses for the Virgin River Basin.

A wide

spectrum of uses is noted, from the mountain, forest, and National Park
lands which constitute the watershed from which most of the Virgin
River water arises to the scattered communities throughout the basin.
Table 6 provides a detailed breakdown of land use acreages in the
basin.

These data were compiled from county maps and statistics.

Thus, in aggregating the data for the river basin there is a chance for
some error in interpretation.

In the table a federal-state land manage-

ment category is shown to indIcate the large role of government agencies
in management of over 68 percent of the basin lands.

More importantly,

however, is the breakdown of land uses by particular types.

The various

land uses in the basin represent relationships to or demands upon the
water resources system both as various types of uses and activities which
draw water from the basin, and as types of activities which generate
pollutants that will enter water bodies with impacts upon water quality.
The quantity and quality effects on water resources by various land uses
is a key consideration in developIng a basin water quality management
plan.
Although the percentage of developed land in the basin is quite
small (0.6 percent), these concentrations of population and economic
activity are associated with concentrated generation of waste by human
activity and effluent discharge into the streams and rivers, often without significant treatment.

Normally much of the runoff water from
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Table 6.

Area devoted to particular land use in the Virgin River Basin

(1970).
Category

Sub-Totals

Total
Acres

% of Basin
Land Area

Federal-State Land Mana8ement
Total Federal

1,171,516

68.3

5,398

0.3

10,232

O. 6

30,081

1.8

392,696
778,820

National Forests
Other
State Parks
Land Use TYEes
Urban/Paved Land

a

Total Combined Cropland
Close row field crops
Irrigated
Non-irrigated

b

14,574
14,574
0

Field Cropland c
Irrigated
Non-irrigated

15,507
15,429
78
4,729

0.3

Rangeland

181,112

10.5

Forested Land

124,459

7.3

Pastureland

Water Covered (less than
40 acres)
d
Total Basin Acreage

140
1,718,634

aUrban/Paved-Urban Development (Built up), paved highways,
roads, railroads.
bClose row crops--row and close grown crops requiring large
amounts of fertilizer, tillage, and water application, i. e., vegetables
(corn, peas, beets, etc.). Point: Need of tillage, fertilizer, irrigation
causes direct irrigation return flow problem.
cField crops--field crops requiring less fertilizer and less
irrigation, i. e., grain crops.
d This is not a colunm total as some lands are included in several
categories because of multiple use.
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storms in a nonurban setting would be contained by the soil and vegetation.

Population centers increase various forms of pollutants such as

litter. organic wastes. oil. bacteria. nutrient. air pollution fallout.
salts. and sediments which are carried with runoff to the river.
However, land use policies and zoning. as a means for affecting
population distributions and densities, become critical local decision
factors with respect to the impact of developmellt on basin water quality.
Agnculturalland use does not represent a large land use in the
basin in terms of acreage. accounting for only 1. 8 percent, but most
of the agricultural land is irrigated and does place considerable demand
on the water resources.

Agricultural activity is a significant source

of water quality problems resulting from pesticides. fertilizer. and
dissolved mineral salts in irrigation return flows.

Another major

problem source in the basin is animal waste from feedlots and dairy
operations. many of which are located in the immediate vicinity of
the streams.
Pastural and rangeland represent less intensive agricultural land
uses interfaced also with wildlife habitat and uses.

These land use types

figure importantly in the total basin land uses, making up about 11 percent.

These areas represent diffuse sources of pollution which contribute

nutrients and sediments to streams. particularly if areas are overgrazed or burned.

All in all, agricultural land use. particularly the use

and management of lands adjacent to streams, is a most important
consideration in water quality management for the basin.
The final land use category that should be mentioned is forest lands
and parks.

These lands generally make up the important watershed areas

of the basin, and at the same time they are areas of fairly intense
recreational use.

These recreational activities on watershed lands can

also become a source of water quality problems.

The control and
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disposal of human wastes by recreationists and the increase in erodible
watershed areas due to off-road recreation vehicles are becoming more
serious sources of pollution with the rapid growth in recreation activity.
Municipal and Industrial Use s of Water (Point
Sources of Wastes) in the Virgin River Basin
Use of water for disposal of wastes, for waste carriage, for cooling waters, etc., is not as great a problem as in other more populated
areas of Utah and in the USA.

In many cases in the Virgin River Basin

these uses have no direct effect on the river quality because discharge
is into the ground by septic tank and drain fields.

For a point source

to enter the stream a collection service is neces sary even if it is a leaky
pipe on the stream edge.

Cities and towns which must have waste treat-

ment will need adequate sewage collection in order to treat wastes and
thus meet standards.
In cases where discharge does occur, the waste effluent after
treatment usually enters the river adjacent to the high population areas
shown in Figure 9.

This is less true for industrial wastes than for

municipal wastes as some industries are located away from the population
centers; however, in general it can be concluded that the point sources
will be concentrated around population centers.

These sources are con-

sidered in detail in the following chapter because there is a control
program for municipal and industrial pollution sources which is under
the aegis of the Environmental Protection Agency.
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CHAPTER III
WA TER OUALITY AND POINT SOURCE POLLUTION
IN THE VIRGIN RIVER SYSTEM
Water Quality Problems
Although the inventory of factors affecting water quality in the
Virgin River Basin was presented in the previous chapter, no attempt
to assess these problems was made.

In this chapter an analysis of

the point sources of pollution will be made and in addition the relative
importance of various pollutants in the Virgin River will be considered.
Point sources are the easiest to control because they provide low volumehigh concentration wastes at a single point.

Thus, the most economical

and feasible pollution control strategy is for the point source.

In the

Vir gin River Basin these point sources consist primarily of municipal
wastes and some industrial wastes.
Status of Public Water and Sewage Systems
Community sanitation and public health are principally a function
of the integrity and adequacy of its water supply and sewage disposal
systems.

These considerations are of primary concern at the local level of

government and many small communities feel that a limited financial base
and the inability to achieve the necessary economy of scale pre eludes
affording adequate treatment plants so that minimum public health
standards are attained.

In most cases, however, the problem is basi-

cally one of a misconception of what the public thinks it can afford to
pay for such services.

This is because the attendant costs of exces sive

health and medical services are probably sufficient to pay for adequate
facilities.

State and federal programs providing technical and financial
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assistance will hopefully stimulate and assure continuing progress
toward achieving necessary levels of service and performance for all
communitie s.
Public water supply systems
The status of community water supply systems in the Virgin River
Basin is summarized in Table 7.

Two of the twenty-four systems

tabulaterl, serving a population of 7,680 out of a total of 13,729
classified as "approved" by the Utah State Division of Health.

are

Eleven

systems serving a population of 1,525 are classified "not approved. "
and the balance are of intermediate status.

Eleven of the systems are

privately owned, while 13 are publicly operated.
Public sewerage systems
Community sewage disposal systems may be broadly categorized
as being either individual systems or community -wide systems.
Individual systems are usually characterized by the use of septic tanks
and subsurface drain fields, resulting in a relatively diffuse discharge
of wastewater underground.

This may lead to contamination of the

groundwater resource as has occurred in other basins, particularly
if population in the basin continues to increase.

Community-wide systems.

on the other hand, imply the collection of the individual discharges in a
sewer system and the subsequent point discharge. following treatment,
to a receiving water.

In the past, community treatment systems in Utah

have typically included the use of trickling filters, wastewater lagoons
or ponds, and land disposal.

In the future, the use of arlditional treat-

ment technology will be necessary in many instances to meet state and
federal water quality standards and objectives.

Stream water quality

standards, as promulgated by the Utah Water Pollution Committee

In

conjunction with the National Pollution Discharge Elimination System
(NPDES) permit prograrn.s, are currently administered jointly by the

Table 7.

Status of public water and sewerage systems in the Virgin River Basin, January 1, 1974.

Community

County

Population
(estimated)

Public
Water
System

Status of
Water
a
System

Sewage
Collection

Kanarraville
Alton
Glendale
Mt. Carmel
Orderville
Bloomington

Iron
Kane
Kane
Kane
Kane
Washington

230
80
215
100
420
500

Yes
Private
Yes
Private
Yes
Private

NA
NA
CP
NA
CP
PA

No
No
No
No
No
Partial

Central
Gunlock
Hildale
Hurricane
Ivins
La Verkin
Leeds
Middleton
New Harmony
Pintura
Rockville
Santa Clara
Springdale
St. George
Toquerville
Virgin
Veyo
Washington

Washington
Washington
Washington
Washington
Washington
Washington
Washington
Washington
Washington
Washington
Washington
Washington
Washington
Washington
Washington
Washington
Washington
Washington

40
35
295
1,500
94
500
180
40
90
20
110
300
250
7,500
200
130
100
800

Yes
Private
Private
Yes
Yes
Yes
Private
Private
Yes
Private
Private
Yes
Private
Yes
Yes
Yes
Private
Yes

NA
CP
NA
CP
CP
PA
A
NA
NA
NA
PA
NA
CP
A
NA
NA
CP
CP

No
No
No
Yes
No
No
No
No
No
No
No
No
No
Yes
No
No
No
Yes

Sewage
Treatment

Septic tanks
Septic tanks
Septic tanks
Septic tanks
Septic tanks
Septic tanks
& lagoons
Septic tanks
Septic tanks
Septic tanks
Lagoon
Septic tanks
Septic tanks
Septic tanks
Septic tanks
Septic tanks
Septic tahks
Septic tanks
Septic tanks
Septic tanks
Trickling filter
Septic tanks
Septic tanks
Septic tanks
Lagoon

Receiving
Stream

Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
& evaporation
Subsurface
Subsurface
Subsurface
Non-overflow
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Subsurface
Virgin River
Subsurface
Subsurface
Subsurface
Virgin River

NPDES Permit Status
(where applicable)
Permit No.

Expiration
Date

UT 0021661

7-1-78

UT 0021776

Not issued

UT 0020184

Not issued

a Clas sified by Utah State Division of Health: A is approved, PA is provisionally approved, NA is not approved, CP is submitted--not acted upon.

>/>.
>/>.
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U. S. Environmental Protection Agency and the State of Utah Bureau of
Environmental Health.

These agencies will dictate specific treatment

requirements and the associated timetables for compliance in order to
meet stream water quality standards.
As presented in Table 7, of the 24 communities in the Virgin River
Basin having a formal water supply system, only 4 communities, serving
a population of approximately 10,300, have public sewage collection
systems.

These sewered communities automatically become subject

to regulation under the National Pollutant Discharge Elimination System.
The status of unsewered communities may require changes in current
disposal systems as water quality management plans are instituted.
Status of industrial wastewa,ter
discharges: Virgin River Basin
Table 8 presents a summary of industries within the Virgin River
Basin that generate wastewater discharges not accommodated by community
collection and disposal systems.

These data were obtained from a 1973

Inventory of Industrial Wastewater Facilities in Utah, compiled by the
Utah State Division of Health and currently some differences may exist.
Current Pollution Problems in the Virgin River Basin
Control of pollutant sources
Control of point source pollution is being instituted in the basin;
however, obvious improvement in water quality in the river may not
occur.

Much of the problem in the Virgin River Basin results from

natural sources, notably salts, sediments, and highly variable flows.
Some of these problems will probably be alleviated by the proposed
reservoir to be located near Hurricane (U. S. Bureau of Reclamation).
The activities of society which affect the above water quality
parameters and also affect the more typical ones such as BOD, coliforms,
nutrients, and toxicity include:

1) Recreation and retirement developments,

Table 8.

Status of mdustria1 wastewater discharges in the Virgin River Basin, 1973.

Industry

Boots Cox Dairy
Dixie Basin Smelters
Langston Packing Co.
Lewis Meat Packing

Location

Type of
Industry

Existing
Treatment

Receiving
Stream

St. George
Hurricane
Hurricane
St. George

Milk processing
Copper milling
Meat packing
Meat packing

None
Lagoon
Septic tank
Septic tank

Land disposal
Non-overflow
Subsurface
Subsurface

Washington
County

National Park

Trickling filter

Virgin River

NPDES Permit Status
(where applicable)
Permit No.

Expiration
Date

UT 0021989

Not issued

Federal
Zion National Park

~

'"

I
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2) m.unicipal wastes, 3) some animal wastes and other agricultural
activities, 4) toxic metals (from natural and mining sources), and 5)
natural inputs from springs and erodible soils which man also uses and
affects the output.
The recreational and retirement development is probably the
most important at this time.

Increasing leisure time has led Americans

to increasingly utilize areas such as are found around St. George.

The

natural scenery and climate contribute to the magnitude of recreational
use.

Of course more people cause higher waste loads as well as more

disturbance of the natural terrain.

Planning for these affects will

minimize the destruction not only of the water courses but of the natural
scenery.
Current water quality in the
Virgin River Basin
Some studies of the Virgin River have been performed previously
and these data have been placed in computer storage banks according to
the STORET program of the Environmental Protection Agency.

Because

many of these older samples were not analyzed completely, analytical
methods have improved, and the river and its uses have changed
considera bly, a sampling program was instituted for this study.

The

results of the first sampling run performed in October, 1973, are shown
in Figure 10.
These results show that in general there is little BOD added to the
river system and that the dissolved oxygen remains at a high level.
The slight decrease in dissolved oxygen occurs because of the increase
in downstream temperature which reduces the solubility of oxygen.
Coliform bacteria are an important problem.

The East Fork

apparently adds significant coliforms but additional coliforms appear
to be added as the Virgin River proceeds downstream.

An important

source of coliforms occurs at La Verkin Creek which enters on the
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main stem of the river downstream of Hurricane.
animal wastes.

This may be from

The other streams do not apparently add coliforms.

The most serious problem is salinity.

Although a moderate level

of salinity occurs in the North Fork as it leaves Zion Park, the significant additions come from the East Fork and from La Verkin Hot Spring.
Just downstream of the hot spring the highest TDS level in the Virgin
River was observed to be 2300 ppm.
Ranking of pollution problems
in the Virgin River system
Sewage treatment in the lightly populated areas of the Virgin River
Basin consists primarily of the Zion Park and St. George wastewater
treatment plants.

The level of treatment is already quite high and the

plants seem to be well designed and operated.

Capacity may have to be

increased for existing plants and a treatment facility provided in the
Hurricane area as population in the basin continues to increase.

How-

ever, at present sewage wastes are not the most important problems.
The salinity and suspended solids problems are the most significant problems in the basin as described in previous sections of the report.
Coliform levels seem too high and are apparently caused by feedlot
runoff animal wastes.

Mineral springs diversion and sediment traps

may alleviate the most important problems.

Feedlot and dairy waste

management and continued management of municipal wastes with high
quality treatment should minimize present and future problems with
BOD and coliform concentrations in the Virgin River.
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CHAPTER IV
FORMULA TING AND IMPLEMENTING A
WATER QUALITY MANAGEMENT PLAN
FOR THE VIRGIN RIVER BASIN

Why a Water Quality Management Plan?

The preceding chapters have identified a number of areas of
water quality problems in the Virgin River basin.

The river basin

water quality management plan for the Vlrgin River is the key to successfully attaining the objective to "restore and maintain the chemical,
physical, and biological integrity of the nation I s water s" set forth by
the Federal Water Pollution Control Act Amendments of 1972.

To

accomplish this objective the Act establishes a national goal that
discharges of pollutants be eliminated by 1985.

To do this the new

law creates a program based on three major elements:

Uniform water

quality standards and enforceable regulations, a program of permits to
limit the effluents discharged from sources of pollution, and an expanded
system of federal grants to plan and construct publicly owned waste
treatment plants.

Much of the responsibility for implementing these

programs falls to the state.
The state must develop water quality standards for all interstate
and intrastate surface water, establish maximum daily allowable
discharges of pollutants so as to protect public health, the propagation of fish and wildlife, and in addition to administering and enforcing
the permit program, it must also review applications for federal grants
to municipalities for sewage treatment plants.

All of these state

responsibilities require a detailed knowledge of conditions in the basin,
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including water quantity and quality, wastewater discharges from
factories, municipalities and agricultural operations, and future changes
in population, economy and land use in the region.

To put all of these

complex elements into their proper relation and perspective necessitates
the preparation of a carefully worked out plan for managing the water
quality of the basin.
Recognizing this important need for planning, the Federal Water
Pollution Control Act Amendments designates that the state should
institute a continuing planning process aimed at developing a program to
attack water pollution where it is most aerious, providing means to
assemble and use data on water quality as a basis for issuing permits,
and setting priorities for state manpower and funding.

The river basin

water quality management planning is the major .tool for meeting these
tasks in achieving desired levels of water quality.
What is a Water Quality Management Plan?
What will it accomplish?
The primary functional unit for planning to gather water quality
data and to manage pollution abatement facilit.ies and programs is the
river basin.

The plan for the Virgin River Basin will provide for orderly

water quality management by:
• Examining and evaluating options - - organizing information,
analyzing alternatives, and selecting a cost effective plan •
. Determining priorities--assessing water quality and abatement
problems and needs throughout the basin and establishing priorities,
which will be the basis for awarding grant assistance, processing
permits and taking other needed steps to achieve water quality
goals .
. Scheduling action- - setting forth compliance schedules or target
abatement dates and indicating necessary state and local activities
such as timely permit processing and construction grant awards.
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• Coordinating planning--establishing goals and identifying needs
and priorities for other planning activities, i. e., local treatment
facility decision plans and areawide plans for localities of high
population density.
What will it contain?
The purpose of the plan, then, is to coordinate and direct the
state's water quality decisions.
related land resources plan.

The plan is not a broad water and

It is a document that identifies the basin's

water quality problems including:
· Detailed and major descriptions of each body of water in the basin.
· Identification and analysis of all pollutant sources.
• A ranking of each segment of water in order of priority for
improvement.
• An analysis of measures to be taken to improve or maintain
water quality including effluent limitations or other controls.
• A setting of priorities for municipal facilities planning and
construction grants, and for industrial permit processing.
• Establishment of timetables for state actions.
How will it be used?
In terms of scope and time period, the basin plan is a five-year

water quality management plan for the streams, rivers, and tributaries,
and the total land and surface water area.
However, basin management planning and actual water quality
management in the basin are continuing integrated processes for taking
immediate program actions as well as for making long-term program
decisions.

Of necessity, the initial plan will be based largely on

existing and readily acquired new data and will derive its courses of
action from existing plans and outlines of new alternatives.

This initial

plan will be periodically reviewed as additional and more current information and knowledge are obtained, initial objectives are accomplished,
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other planning is completed and available resources and capabilities
increase.

The initial plan will be expanded and strengthened over time

to produce sounder management decisions and to direct further abatement actions.

How does it relate to other planning decisions?
The water quality management plan for the Virgin River Basin is
closely interrelated with other planning decisions regarding land use
and the level of economic and other activities in the basin.

Such

activities include:
Urbanization- - The impact of urban development on water quality
and the availability of quality water for urban expansion are both important
issues in future land use and community planning decisions.

Increased

urban development will likely require substantial withdrawals of water
of a quality that can be treated for culinary use.

On the other hand,

the waste generated by human activity will have serious effects on
water quality depending on how it is collected, treated, and discharged.
Urban development often increases sediment reaching the river.
During storms the water which would have been contained by the soil
and vegetation quickly runs off saturated building sites, parking lots,
streets, and buildings.

The water then enters the stream laden with

litter, organic waste, oil, dirt and sand, air pollution fallout particles,
bacteria, nutrients, salts, and other potentially harmful chemicals.
Septic tank discharges may degrade water quality in some parts of the
basin.
The development of the basin water quality management plan will
become, then, an important factor in local decisions about where and
how much urban development should take place.

Specifically 1 it will

address these questions concerning densities, lot sizes, construction
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practices and sewage disposal, and finally what kind of burdens will
be placed on the community for water supplies and sewage treatment
facilities.
Industrial location- -Planning for new industry or mining activities
or expansion of present ones is another important planning decision
that will affect the water quality management plan.

The types of activities

usually represent point sources of pollutant discharges to streams in
the basin.

Such industrial sources of pollution must obtain a permit

under the approved state program before they can allow any effluents
to enter streams.

Determinations on the issuance of a permit and the

levels of treatment required before effluent discharge are determinations
that will be made in light of the analyses made within the water quality
plan.
AgricultureuAgricultural activity is a little-recognized source of
water quality problems.

However, pesticides, fertilizer and dissolved

minerals in irrigation return flows, and animal wastes are all sources
of serious pollution in the Virgin River.

The basin has a considerable

dairy and feedlot industry and several examples of streams flowing
through barn and milk shed areas can be observed.

This results in

both or ganic and bacterial pollution.
Over the years extensive efforts have been made to control
agricultural wastes and great advancements have been made in this area.
Elements of the water quality plan will lead to implementation of
modern farm waste disposal practices in areas where the achievement
of standards has not been realized.
Recreation- -Recreational activities are a source of water quality
problems.

Outdoor recreation pursuits have created waste and sewage

disposal problems due to the annual incursions of campers, hunters,
fishermen, hikers, skiers, snowmobilists, boaters, swimmers, horseback riders, and so on.

The area of erodable surface in mountainous
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and hilly areas is rapidly increasing as a result of the destruction of
vegetative cover by the growing use of off-road vehicles such as motorbikes, jeeps, and all-terrain vehicles.

In addition, the development of

mountain watersheds for summer cabins and parking of trailers and
campers without adequate provisions for runoff control and sanitation
are having serious water quality impacts.

Again, local planning and

control of these uses will be closely tied to water quality considerations
in the management plan.
How Will the Planning be Done?
The preservation and enhancement of water quality is the responsibility of federal, state and local agencies.

Reflecting the basic responsi-

bility of the state for water pollution abatement, the Federal Water
Pollution Control Act Amendments of 1972 directed the state to develop
a continuing planning process for water quality management.

The

"basin plan!! or !!water quality management plan!! is a key feature in
coordinating water quality program decisions and achieving

statewide

water management, and as a prerequisite for future waste treatment
grant-in-aid.
State of Utah authority for water quality management is contained
in the Utah Water Pollution Control Act, Title 73, Chapter 14, Utah
Code Annotated, as amended.

The Utah State Legislature has authorized

the Bureau of Environmental Health, Division of Health, Utah State
Department of Social Services to develop implementation of the federal
regulations for basin plans along with additional requirements of the
state.

The Water Pollution Committee has presently established water

quality standards and classified each stream, and the Bureau is proceeding
with a permit system.

In developing the drainage basin water quality

management plans, the Bureau of Environmental Health is employing
qualified engineering consultants to devise programs for the development
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of water quality :manage:ment plans for particular basins in the state.
The co:mpletion of a co:mprehensive water quality :manage:ment plan
for the basin will be based on the progra:m design presented in this
report.
What are the planning procedures and tasks?
The develop:ment of a basin plan involves a co:mprehensive effort
in collection of water quality infor:mation, classification of strea:m
seg:ments, inventorying :municipal and industrial waste discharges,
assessing basin econo:mic, de:mographic, and land use trends, and
finally using this infor:mation to for:mulate and evaluate alternative
:manage:ment plans.

The plans, as such, will guide specific near-ter:m

:manage:ment decisions, such as per:mit and construction grant processing,
and will also identify the basin's longer range planning needs.

Thus,

the written plan beco:mes a visible state:ment illustrating orderly analysis
and a coherent progra:m for i:m:mediate and continuing action in planning.
The basin plan itself, as a basis for future decisions related to
water quality :manage:ment, needs to be addressed to two :major co:mponents:
(1) The infor:mation and plans for the basin as a whole, and (2) specific

analyses and plans for individual seg:ments of the rivers in the basin.
The specific content of these two :major parts of the plan are briefly
described in the following planning co:mponent tasks.
Basinwide planning tasks. For the basin as a whole, the planning
includes the following general co:mponents (a detailed description of
planning tasks is presented in a subsequent section):
1.

Asse:mble water quality data and standards:

Existing current water quality and related water resources data
fro:m state or federal per:manent :monitoring stations or fields surveys,
fro:m per:mit applications or other discharge-related data, or fro:m other
sources will be collected and asse:mbled.

Also, applicable water quality
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standards will be noted.

Much of the initial data inventory and collection

has been accomplished as described in this report.

Additional work in

data development will be in terms of refinement and filling gaps.
2.

Inventory of existing wastewater discharges:

The inventory of dischargers should identify and locate all significant municipal and industrial discharges causing serious or critical
water quality problems in the basin's streams.

Information as to the

amount, characteristics, and treatment of the effluents from these
sources should be described in the plan.
a.
Inventory of industrial discharge: Careful identification of
industrial dischargers in the basin and ranking in order of abatement priority.
b.
Inventory of municipal discharge: Inventory and categorization
of municipal dischargers and making of abatement priority.
Determination of municipal facilities investment needs in the basin.
Significant nonpoint sources will also be included. A description
,of effluents from minor sources will also be prepared in order to
estimate the extent of their combined, total impact on the overall
water quality situation.
3.

Estimate population, employment and land use information:

a.
Existing conditions: Population, employment, and land use
in the basin will be estimated as a basis for assessing existing
patterns of the generation of pollutants and as a basis for projecting the amounts and spatial distribution of future waste loads.
Population data are available from the Bureau of Census; employment data are available from the Bureau of Labor Statistics (U. S.
Department of Commerce). Land use data should be obtained
from official planning agencies within the basin.
b. Alternative future conditions: To develop plans for management of water quality, a forecasting of future population, industries
and employment, and land use information is needed. Rather than
simply using an extrapolation of past trends, which are subject
to the danger that the future cannot be relied on to follow past
trends, a number of alternative futures will be detailed. Alternative futures describe a range of plausible future states of popUlation,
employment, and land use against which to develop an adequate
plan for the management of water quality.
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Using these futures and the best available estimates of waste load
generation per unit of activity, projections of the incremental impact
of a five-year growth in waste loads from residential, commercial,
industrial, and nonpoint sources will be made.

To assure that the plan

is consistent with longer range development as well as providing for
water quality management during the immediate five-year planning
period, these projections will cover the next 20 years in five-year
increments.
4.

Other planning elements:

a.
Discharge permits planning: Preparation of a list of target
dates for processing permits for sources which have not been
proces sed when the plan is completed.
b.
Nonpoint or diffuse sources of pollution: Strategies for
controlling pollution not specifically identifiable such as discharges from a pipe, ditch, channel, or conduits.
c.
Land use and other plans: Identify water resources, water
quality and other resource plans which are under way within the
basin as related to the basin water quality management plan.
Segment planning tasks.

To provide detailed planning necessary

for management decisions, specific plans will be prepared for "segments"
of the basin.

A basin segment refers to a portion of the basin where the

surface waters have common hydrologic characteristics or regulated
flows, common natural, physical, chemical, or biological properties,
or which have common reactions to external stress such as discharge
of pollutants.
The information in segment plans will be particularly useful in
enabling public interests and local government officials to review and
to guide ongoing water quality management.

1.

As semble or disaggregate basin water quality, social, and
economic data by segments.

For each river basin segment delineated by the criteria just
defined, basic water quality and water resources data, as well as
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population, industrial and employment, and land use data need to be
assembled or disaggregated from basin data.
2.

Reevaluation and refining of segment classifications:

The initial clas sification of stream segments submitted to the
Environmental Protection Agency by the State Division of Health will
be reviewed and refined.

Each segment will either be clas sified a

"water quality" (WQ) or "effluent limitation" (EL) according to the
following descriptions:
a.
Water quality class: Any segment where it is known that
water quality does not meet applicable water quality standards
and which is not expected to meet water quality standards even
after the application of the effluent limitations required by the
Water Pollution Control Act Amendments. WQ segments may
be further classified as follows:
Data Type I: Segments for which data are sufficient to
execute load allocations without additional monitoring.
Data Type II: Segments for which additional monitoring
'is needed to acquire sufficient data to classify the segment
with certainty or to execute waste load allocations.
b.
Effluent limitation clas s: Any segment where water quality
is meeting and will continue to meet applicable water quality
standards or where there is adequate demonstration that water
quality will meet applicable water quality standards after the
application of the effluent limitations.
Each segment will be analyzed and plans developed considering
the discharger inventory, water quality data, alternative future growth
trends and predictions of waste loads.
Plan synthesis and evaluation tasks
The alternative approaches for water quality management for the
individual stream segments will be synthesized into alternative plans
for the basin and integrated with plans for the basin as a whole.

Evalua-

tion of the alternative water quality management systems will be made
in terms of costs and effectiveness in meeting quality standards, as well
as other economic, ecologic, and social effects.
be recommended.
1.

A preferred plan will

The plan itself will contain the following elements:

The water quality management system for the basin and
stream segments.
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2.
3.

A facilities construction plan.
Management measures for nonpoint and minor miscellaneous
waste sources.
A program for implementation including timing and financial
alternative s.
Procedures for continuous planning updating.

4.
5.

How Can Citizens Participate in the Planning Process?
In passing the new Water Pollution Control Act of 1972, Congress
specifically provided mechanisms by which interested citizens could be
involved in the Act I s major programs.

The U. S. Environmental Protection

Agency (EPA), the states and local agencies are now required to provide
for public participation in the "development, revision, and enforcement
of regulations, standards, plans and programs. II
In issuing guidelines to insure that public involvement is provided
for by state and local authorities, EPA called for:
(a)

Public meetings, information, and educational programs on
water quality.

(b)

Transmittal to citizens of timely and accurate information
on significant agency decisions.

(c)

Publication of a summary report on public participation in
connection with promulgation of regulations, standards, and
effluent limitations; the submis sion of planning recommendations.
Required public hearing at specific junctures in the administration of the total program. In many instances, public
hearings are made mandatory prior to important agency
decision making.

(d)

While the four points establish something of a minimum program
for public involvement, the regulations strongly emphasize the need for
public participation in the early stages of planning and continuously
through the planning process.

They state that:

"Conferring with the public after an agency decision has
been made will not meet the requirements II for obtaining
citizens I views.
In the water quality management undertaken in the Virgin River
Basin the state and its consultants intend to actively promote substantive
participation of local elected officials, community leaders, and citizens
in the planning, rather than merely asking for an after-the-fact review
and appro'val.
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What is the purpose of local participation
in planning?
Since the individual basin plan is the central decision-m.aking
m.echanism. for all water quality program.s, citizen participation in
these studies is essential.

Citizen participation in the preparation of

a water quality m.anagem.ent plan for the Virgin River Basin would serve
the following specific purposes:
1.

To coordinate the water resource planning activities of the
Division of Health and Division of Water Resources, and to
solicit assistance in this planning effort from. all local officials,
public interest groups, and citizens.

2.

T(' inform., and involve to the extent possible, citizens and
elected officials in the basin in water quality m.anagem.ent
planning in order to obtain their views.

3.

To provide local decision m.akers with m.anagem.ent plans and
inform.ation which will allow them. to m.ake decisions in the
context of their im.pact on the water quality and environm.ent
of the basin.

4.

To establish a com.m.on inform.ation and planning base for
elected officials in the basin in order to provide cooperation
and coordination in water quality m.anagem.ent decisions.

5.

To develop, at the state and local level in the basin, the
capability to im.plem.ent water quality m.anagem.ent plans.

6.

To im.plem.ent the preferred program. for water quality m.anagem.ent, recognizing regional priorities within the basin.

What can the public contribute to planning?
"A Citizens Guide to Clean Water,

II

a booklet published by the

Environm.ental Protection Agency, states that the river basin water
quality m.anagem.ent plan "offers perhaps the m.ost significant avenues for
substantive public input into governm.ental decision m.aking at the ground
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level.

II

Some of the impoz:tant planning areas where the contributions

of local government officials, civic leaders, and private citizens are
needed are:
1.

Goals and objectives. Setting community goals and objectives

for desired use of water and the water and related land environment-streams, lakes, reservoirs, marshes, and so on.

This will have

important bearing on the water quality levels that need to be maintained
in order to protect these water uses and environments, and the health,
safety, and welfare of the citizens that utilize them.
2.

Alternative futures.

Assisting in describing alternative

futures for the basin, including population s.ize and distribution, levels
of economic and industrial activity, patterns of land use, life styles,
recreation leisure time, and other social and economic factors.

The

factors described in various future conditions will affect the future
pollution loadings on streams in the basin, and thus the kinds of basin
management plans that will need to be implemented 5, 10, and 20 years
in the future.
3.

Priority problems. As an effective management tool a plan

outlines the sequence or order in which problems should be dealt with
and solved.

Trying to solve all problems simultaneously spreads money

and trained technical personnel too thin to be effective.

Therefore,

priority problems--those that are most seriously affecting citizens of
communities--must be identified and then treated in a logical and
efficient manner.

The public's input and viewpoint as to the critical

water quality problem areas are essential to making these planning
determinations.
4.

Information on related plans. Water quality management must

be responsive to and compatible with other ongoing planning in the basin.
This kind of coordination can be assured through local officials and
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To act as a catalyst for obtaining broad-based participation of
various public interests in segments of the basin through as sistance
in organizing public meetings, workshops, and forums, and
advising on the needs and content of public information programs.
Technical coordinating com.m.ittee.

This committee, made up of

elected officials and selected members of their staffs (e. g., planners,
health officers, and engineers), and representatives from appropriate
feder~l

and state agencies, would represent local and regional govern-

ment agencies in the basin.

The function of the committee would be

coordination of local plans with the basin program and organizing of
task forces to deal with specific technical problems.
would be advisory to the project management.

The committee

Following are some of

the agencies which should be considered as participants:
Garfield, Iron, Kane, and Waslrington County commissions and planners
• Representatives of municipalities in the counties
· Representatives of other government agencies
Federal: Soil Conservation Service, Forest Service,
Geological Survey, Bureau of Reclamation, and
Bureau of Land Management
State: State Engineer, Parks and Recreation, and Wildlife
Resources
· State Division of Health and EPA (ex offico)
Public meetings, forums, and workshops.

Public meetings,

forums, seminars, and workshops can serve as a highly effective means
of achieving good two-way communication and exchange of information.

In contrast to a public hearing, these types of meetings are characterized
by their informal format and opportunity for open discussion.

These

informational and work-oriented meetings can be organized along the
following lines depending on the purpose:
· Information seminars: Quality citizen participation in planning
depends on getting and understanding information. Informational
meetings and seminars provide a simple and direct way of keeping
interested citizens up to date on the study and in providing information and data on specific technical questions, problems, and issues.
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. Conununity forum.s: Organized meetings of interested organizations
such as service clubs, conservation groups, farmers organizations,
water user associations, Chambers of Conunerce, and others
provide an excellent forum. for discussion of various aspects of
the water quality management plan that are appropriate .
• Workshops: Workshops of interested citizens, representatives
of public interests groups, and local officials are characterized
by their orientation toward problem solving. Workshops may be
organized for open participation of any interested citizen or may
focus on particular technical issues and problem areas of interest
to only specialized groups or geographical areas. The structure
of the workshops will be task directed concentrating on the general
content areas suggested under the section on "What can the public
contribute? "
Public information programs.

Public information programs are

comprised of materials to be disseminated by the media (newspapers,
radio, and TV) and materials directly for use of individuals and groups.
• Media information will consist of newspaper releases on the
progress and findings of the study, as well as spots on radio and
local TV outlets. These sources will also be used to announce
public meetings of various types.
• Special materials for providing information directly to interested
citizens will also be produced. These will include such items as
summary fact sheets, informational pamphlets, brochures, and
workbooks for obtaining reactions to problems and management
plans, and direct correspondence on letters and inquiries.
Public hearing.
plan is approved.

A public hearing is required before the basin

The public hearing is a formal meeting for docum.enting

the conunents and views of citizens on the proposed basin management
plan.

A record or transcript of the hearing is kept which includes both

oral and written statements.

The hearing on the planning reconunendations

will be conducted at the conclusion of the study prior to approval of the
final plan.
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CHAPTER V
PROGRAM DESIGN
Planning Strategy and Planning Tasks
The planning strategy detailed in this section describes the
relationship and sequence of the specific tasks required to complete
the comprehensive water quality management plan for the Virgin River
Basin required by Section 303 (E) of the Water Pollution Control Act
Amendments of 1972.

The contents of this report describe the basic

information and data which can serve as a beginning point for more detailed
planning.

The planning strategy described in this section represents

a logical process for refining this information, collecting additional
data, p.nd carrying through the planning and analysis needed to produce
a comprehensive plan.

Once the planning process is completed and a

plan selected the preparation of a program for implementation should
also be prepared.
The relationship of the major planning tasks is diagrammed in
Figure 11.

For those interested in detailed descriptions, the work

elements within these tasks are described in the following: sections.
Som.e of the work of collecting, refining, and analyzing data (described
in study task 300) is currently underway at the Utah Water Research
Laboratory as a beginning for further detailed planning.
A detailed description of the study tasks to develop alternatives
and select a preferred plan follows.
100 - Study team and task organization;
budget programming
To begin the study, teaxn organization and budget programming
is required to effectively and efficiently acquire and manage funds,
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costs, and task accomplishment for the purpose of completing the water
quality management planning program within the limits of the resources
(time and money) allocated.
110 - Study team and task management
Continuous management for all phases of the plan development,
and periodic review of the study progress is expected in order to insure
that due consideration has been given to all aspects of the problem.
A project manager is expected to coordinate the work of the study team
with the work of federal, state, and local agencies.

The Bureau of

Environmental Health will establish a technical coordination committee
for resolving technical problems arising during the study.
The task management function is to organize the following
elements for effective scheduling and control of work.
Scheduling
Task as signment
Reporting, control, and status display
Integration
Documentation
The project manager will be responsible for exercising task management
as defined above.
120 - Budget programming
Time and materials expended and other expenses must be
accounted for and a monthly statement prepared showing contract items
executed and payment claimed.

All records must be maintained for at

least five years from the complebon of the project or until audit by the
State of Utah, and records must be maintained so they can be readily
reviewed.
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200 - Set up data management systems
This major task is to design and implement a data system that
will have the capability of storing and retrieving the large amounts of
data required in developing the water quality management plan.

These

data will be used to describe the study area as it now exists, as a basis
for forecasting changes in the area's features, and to describe the
impacts of these forecast changes.
210 - Data types and system characteristics
Through coordination with the Utah State Bureau of Environmental Health, establish characteristics which are compatible with the
State Data Retrieval System for the collection. processing. and storage
of data.

The following itemizes some of the desirable characteristics

the system should have:
1.

Should be capable of storing and retrieving large amounts of
the following type data accurately and economically:
a.
b.
c.
d.
e.
f.

Natural geography descriptions
Environmental descriptions
Demography descriptions
Land use descriptions
Economy descriptions
Public works facility descriptions

2.

Should provide a basis for forecast changes under various
alternative futures within specified boundaries.

3.

Should have the flexibility required to accept random boundary
descriptions (including points and lines). such as various
district. census tract. or subdrainage basin boundaries.

220 - Data system design
The data system design should be responsive to the characterIstics specified. and at the same time provide for efficient and flexible
data manipulation that can be adapted to future needs.

Given the wide

range of data to be managed. it is expected that some combination of
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computerized and manual systems will prove most effective, the system
mix depending on types of data and uses to be made of it.
230 - System implementation and operation
The data system will be placed in service through integrating
the various components needed for handling data types and operating
and testing storage and retrieval systems.
300 - Data base: Data collection, information
gathering and stream sampling
This task aims at completing the necessary data base, which
incorporates the wide range of physiographic, socio-economic, water
resources, water quality, environmental and institutional data necessary
for a basin description, problem analysis, and formulation of alternative
plans.

The data base will be developed to include the following elements:
310 - Physiographic data
The basin geography, geology, and geophysical characteristic s

must be examined in order to obtain an understanding of the basin
construction.

In defining the physical geography of the study area, the

following data are relevant:
1.

Location and limits of the study area

2.

Major watersheds and hydrographic features

3.

Geology, soils, and topography

4.

Climatology

320 - Socio-economic data
!Inportant aspects of the present and future water quality
conditions in the basin are related to social and economic factors.
data to be developed in these areas includes:

The
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321 - Dem.ographic data
Dete rm.ine current population levels, distribution, and
characteristics for the basin. The sm.allest geographic units
utilized will be census tracts subject to any constraints due to
the data system.. Source of inform.ation is the 1970 Census,
updated with the State of Utah Planning Office population projections.
Boundaries of the areas considered in these projections will be
adjusted to coincide with the basin boundaries.
322 - Econom.ic data
The econom.ic data will establish the type, status, and
trends of the existing econom.y of the basin. Those elem.ents of
the basin which contribute to its general econom.y at present will
be reviewed and data collected on the following sectors as applicable:
1.
2.
3.
4.
5.
6.

Agricultural
Industrial
Recreational facilities and use
Governm.ent operations
Trade and com.m.erce
Utilities (gas and electric)

330 - Water resources system. data
The characteristics of all water resources in the study area
must be described and data collected and stored in the data system..
331 - Hydrologic data
The quality of the water has a direct relationship to the
am.ount of water. The m.inim.um. am.ount of water flowing in the
stream.s m.ust be determ.ined with the related quality to form. the
basis for determ.ining water quality problem.s. To do this for all
rivers and stream.s in the study area, the hydrology for the lowflow year of record and for the statistical low flows occurring
once in 10 years, 20 years, and 50 years respectively for
durations of one m.onth and one day will be determ.ined as a basis
for predicting the effect of existing and forecast waste discharges
on water quality. For lakes and reservoirs, investigate and
discuss the physical factors affecting their waste assim.ilative
capacity and risk of eutrophication.
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332 - Water uses and allocations
Present uses for each watercourse, including such things
as domestic and culinary, recreational, industrial, waste assimilation, and agricultural will be determined. For each of these uses,
measure or estimate the quantity of water used, seasonal or monthly
variation of use, and quality constraints, if any.
340 - Water quality
This task will define and document present water quality and
sources of waste which affect water quality and their corresponding
method or system of collection, treatment, and disposal.

Store

collected data in the data system.
341 - Water quality monitoring stations and
water sampling
To orient the water quality with the geography, location
of sampling stations including those deemed necessary for the
consultants' programs, as well as the Bureau of Environmental
Health's, and those of the U. S. Geological Survey will be plotted.
Using this base map, data on the different qualities of water which
occur in the streams can be developed.
Where streams in the basin do not have sufficient existing
data on water quality, a sampling program will be initiated to
determine qualities associated with seasonal extremes of the
water cycle. Some of this sampling has already been completed
by UWRL under this project and is documented in this report.
342 - Municipal and industrial waste
sources
Data on all existing municipal and industrial wastewater
sources including the industrial sources whose waste is collected
in municipal systems will be collected. Sources will be analyzed
for the following characteristics:
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1.

Waste characteristics
a.
b.
c.
d.

Dissolved oxygen concentration
Temperature
Biological oxygen demand (BOD)
Coliform concentration
1.
2.

e.
f.
g.
2.
3.

Total
Fecal

Nutrient type(s) and concentration
Heavy metal type(s) and concentration
Type and concentration of any other cations and
anions present

Quantity
Location of discharge to receiving water

343 - Municipal wastewater collection
and treatment systems
Municipal wastewater collection and treatment systems
within the basin or contributing to basin waters will be inventoried.
Known and recorded sources of municipal discharge
inventoried under this project are tabulated in this report. Additional information in the following areas should also be gathered:
1.

2.

Sewerage agencies. Provide a description of the municipalities actively providing sewer service within the study
area. This will include a delineation of their boundaries,
the location and extent of the existing sewerage system
and service area, existing planning and the extent to which
it has been implemented, and the requirements of the
regulatory agencies which are applicable within the study
area.
Sewer system description. For each of the municipal
corporations identified, conduct an inventory to define
the existing systems, including their size, type, physical
condition and hydraulic capacity for both the sanitary
system and for the combined system, if any. Lateral
sewers will not be included. Tabulations should be made
of gaging and infiltration tests, if any. A description of
overflows should be gIven including a history of overflow
frequency and an estimate of overflow quantity. The
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inventory will utilize available inform.ation from. the
sewerage operating agencies; this task will not include
field investigation.
Provide m.aps of present system. showing:
a.
b.
c.
d.
e.
f.
3.

4.

5.

Trunk, interceptor, and outfall sanitary sewers
Principal com.bined sewers
Overflows or bypas ses for sanitary sewers
Sewage pum.p stations
Service areas for m.ajor sewers and individual
treatm.ent facilities
Drainage areas tributary to trunk and interceptor
sewers

Storm. drainage. Conduct an inventory of m.ajor storm.
drainage facilities within the study area. Prepare a
m.ap showing the boundaries of m.unicipal corporations
and their storm. drainage service areas. Indicate type,
size, physical conditions, and capacity for existing
m.ajor storm. drains in the study area. The m.ap should
indicate the natural stream. or channel into which each
system. discharges and applicable water quality standards
or water use by reach.
Treatm.ent facilities description. Describe existing
m.unicipal and com.m.unity waste treatm.ent system.s.
Discuss location, degree and type of treatm.ent, population
served, design capacity, existing actual capacity, efficiency of treatm.ent, and reliability. Include pertinent
reports on operation and m.aintenance. Locate facilities
on a m.ap of the study area.
Sum.m.ary classification. Based on the inform.ation
developed above, prepare a sum.m.ary classification of
all waste collection, treatm.ent, and disposal system.s in
the study area. The classification shall be prepared as
follows:
a.

Sewer system.s
1.
2.
3.
4.

b.

Storm. drainage system.s
Sanital'y sewer system.s
Com.bined m.unicipal-industrial system.s
Com.bined storm.- sanitary sewer system., if any

Treatm.ent facilities and effluent disposal
1.
Municipal treatro.ent
2.
Industrial treatro.ent
3.
Com.bined m.unicipal and industrial treatm.ent
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344 - Nonpoint waste sources
Where nonpoint pollution sources exist, the type and
intensity of the waste which enters the streams of the basin
from these sources needs to be identified. Such sources as
those listed below. which do not discharge into municipal
colI ection systems and are not municipally treated, will be
investigated:
1.

2.
3.
4.
5.
6.
7.
8.
9.

Urban wastes, including storm runoff, drainage or
leachate from solid waste disposal and individual sanitary
discharges
Industrial wastes
Thermal power and cooling water discharges
Agricultural wastewater, including irrigation return
flow and animal feedlot wastes
Mining wastes
Spills of any foreign substance
Recreation wastes
Dredging and dredging spoils
Hazardous wastes

A summary of miscellaneous and nonpoint waste sources should
be included in the documentation to provide the following information:
1.

Waste characteristics
a.
b.
c.
d.

Dissolved oxygen concentration
Temperature
Biological oxygen demand (BOD)
Coliform concentration
1.
2.

e.
f.
g.
2.
3.
4.
5.
6.

Total
Feca

Nutrient type(s) and concentration
Heavy metal type(s) and concentration
Type and concentration of any other cations and
anion s pr e sent

Quantity
Method of collection, if any
Type of treatment, if any
Disposal method and locations, for controlled sources
Location of waste sources and water bodies which may
be affected

350 - Environmental data
Inventories and descriptions of environmental aspects of
the basin that will be affected by water quality must also be described.
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Three primary areas of investigation are envisioned:
351 - Aquatic ecology
Two elements require analysis
1.
2.

Description of the major aquatic ecological zones
Inventory of "valued" aquatic or ganisms

352 - Terrestrial ecosystems contiguous to water bodies
Areas of analysis and data description here include:
1.
2.

Terrestrial ecosystems that closely are linked
with the water courses
Identification of valued species that might be
affected

353 - Ae sthetics
The aesthetics of the surface waters and related
shorelines will be documented by photograph and written
descriptions. Aesthetic characteristics to be considered include:
1.
2.
3.

Odors
Floating materials (other than natural origin)
Flow characteristics
a.
b.

4.

Free flowing
Controlled

Visual characteristics
a.
b.
c.
d.

Shoreline
Water
Bank vegetation
Composite effect

360 - Institution information and data
Institution information with regard to political jurisdictions
and authorities and land use patterns and zoning will affect waste discharges, and the development of management plans and their implementation.

Information to be gather ed includes:
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361 - Political jurisdictions and their authorities as they
affect water quality management
Information will be gathered on
1.
2.
3.
4.

Municipalities and counties
Irrigation and soil conservation districts
Forest and land management units
And so on

362 - Land use
The land use plans created by the counties and towns
in the basin, which are important indications of the peoples'
desires will be obtained. Once the land use programs of the
various agencies have been obtained, the information shall be
listed and plotted on a map where conflicts can be observed.
Primary factors which will affect changes in land use will also
be described.
400 - Basin system description
The purpose of this major task is to determine the conditions
within which the water quality management system must function.
These conditions result from land use patterns, life styles, and the
various activities engaged in by the inhabitants of the river basin as
well as the characteristics of the natural resources --land, water, and
air.

A basin description will be formulated from interpretation of the

data collected in order to define baseline conditions.

These baseline

descriptions will aid in the development of forecasts of future waste
production.
500 - Alternative futures descriptions
The planner has the ongoing responsibility of identifying the events
and decisions that are having or might have serious and extensive
impacts in the basin.

These events and decisions might occur within

the region, or they might occur outside the region as external influences.
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Alternative futures will be used to describe a range of plausible
future states affecting the natural and human environment against which
water quality management plans for the region can be formulated.
These descriptions of possible sets of future conditions should offer
insight into likely levels or magnitudes of "demand" for activities that
will affect water quality.

Since shifts in demand are expected in

response to such factors as changes in income, population, and leisure
time, alternative descriptions of possible future levels of various demand
determinants are essential when estimating the probable total magnitudes
of change.
Process.

The procedure will draw upon "futures concept" of the Utah
The previous futures work of the Utah Process will be analyzed

and reviewed with the Planning Coordinator's Office.

Various desired

or pos sible futures will be developed for review by the Technical
Coordinating Committee for the years 1980, 1990, and 2000.
510 - Economic and demographic futures
Probable population levels, and characteristics for the basin
as a whole, will be developed based on the alternative futures described
for the basin.

Economic factors will be determined utilizing the same

process.
520 - Physiographic futures
This task will deal with the future changes in the physical
characteristics, in agricultural practices, and in range management.
An example of such changes would be the leaching of salt from the soil
from irrigation practices.
I) 30

- Land use and distribution of activities
Expected land use patterns for alternative futures will be

determined.

This will include:
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1.

Review existing land use plans

2.

Study the suitability of the land of the basin for various
uses, considering im.pacts on water quality as one m.ajor
set of suitability criteria.

3.

Develop an alternative land use plan based on suitability
criteria for land use and other policy constraints.

4.

Develop m.ethodology for distributing to sub-drainage basins
(or other sm.all analysis units) the totals of population,
industrial activity, and of industrial, com.m.ercial and
agricultural land requirem.ents which are forecast for
the study area for years 1980, 1990, and 2000.

600 - Future water uses and waste loadings
This task is to determ.ine what the m.ost probable water uses will
be and their corresponding quantity and quality requirem.ents for future
years and to predict the quantity and types of future wastes which will
be generated.
610 - Future water uses
Using the projected population and econom.ic growth, the future
de:mands of water for each beneficial use will be calculated.
will for:m a base for the developm.ent of the basin plan.

These values

With the infor:ma-

tion fro:m existing water standards and existing uses and quality constraints,
the quality of water needed for each beneficial use :must be identified and
tabulated with the usage.

The tabulation will eventually be used to develop

different basin plans.
620 - Future waste generation
621 - Do:mestic waste loads
Do:mestic waste loads will be forecast using population
projections and per capita waste production adjusted for future
conditions. Forecasted loads will be used to predict water quality
proble:ms.
622 - Industrial waste loads
Prognosis of industrial waste loads is based on alternative future descriptions of econo:mic growth in esti:mating the type
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and number of industries anticipated. The quantity and character
of those wastes are factors to be taken into account.
623 - Miscellaneous and nonpoint waste discharges
Even though nonpoint pollution loads can only be approximated, evaluation of this pollution will be an advancement over
previous plans.
700 - Water quality standards
Document present applicable state standards and criteria for
defining water quality in each separate water body or stream reach in
the study area.

Investigate unofficial criteria of other agencies concerned

with waters of the basin.

The State of Utah has classified stream segments

and established water qualities for these segments.

Allowable levels of

various constituents for beneficial use should also be specified.

These

standards will be used to determine present and future water quality
deficiencie s.
800 - Current deficiencies and future problems
810 - Current deficiencies
811 - In-stream problems and deficiencies
Data on stream and shore conditions, and the hydrology,
are used to determine the location and type of quality problems and
quantity deficiencies that exist and their probable causes. Once
these problems are delineated, the information will be used to determine future quality problems and quantity deficiencies of water.
812 - Point source problems
The quality of each wastewater discharge will be compared
to quality under Utah's "no degradation" policy and the Environmental
Protection Agency's effluent quality standards. The results of this
comparison will identify existing problems and provide a base for
projecting future problems.
820 - Future water quality problems
The magnitude of future water quality problems and deficiencies
which would exist under alternative future conditions of economic activity,
population, and land use, assuming that present levels of waste treatment
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and present degree of control of miscellaneous wastes are maintained,
will be analyzed.

Existing water treatment facilities will be compared

with forecasted loads to determine if construction or upgrading of
facilities will be required.

The "no degradation" policy of the state

will be used as the basis for these forecasts.
900 - Alternative water quality management plans
The purpose of this major task is to develop alternative water
quality management plans responsive to the conditions, problems, and
requirements defined in the analysis of deficiencies and problems, and
which will consider all realistic approaches to water quality management.
910 - Identify components of plans
Components of alternative water quality management plans
that need to be considered are:
1.

Treatment Alternatives
a.
b.

Municipal waste treatment facilities
Industrial waste treatment facilities
1.
2.

c.
d.

Combined municipal and industrial (with or without
pretreatment requirements)
Miscellaneous wastes
1.
2.
3.

e.
2.

Solid waste leachate treatment
Storm water runoff treatment
Agricultural; field and feedlot runoff interception
and treatment

Individual domestic treatment facility; septic tanks

Transportation Alternatives
a.
b.

3.

Combined
Specific problem industries

Pipe conduits, with pumping as necessary
Vehicular transport with storage

Nonfacility Management Alternatives
a.
b.

Pretreatment requirements
Selective waste discharge regulations
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c.
d.
e.

Permit systems
Allocations of assimilative capacity of receiving waters
Land-use control

920 - Develop alternative management plans
Feasible alternative water quality management plans will be
described through integration of various components for control and
management of pollution loads from point and nonpoint sources.

The

water quality management plans resulting from this task will be compared and evaluated for possible designation as the recommended plan.
1000 - Analysis of alternative plans
The purpose of this task is to analyze each of the alternative plans
in such a manner that its operating and performance characteristics,
capital and operating costs, impact on the ecosystems, and effectiveness
for water quality management can be determined.

The factors to be

considered are:
1010 - Economic impact
The economic analysis must include an analysis of the costs
and benefits of the individual projects, as well as the economy of the
region.
1.

Project costs and benefits include:
Direct Costs
a.
b.

2.

Construction, land and rights of way. and engineering
Operation, maintenance, and major replacement

Indirect Costs
a.
b.
c.
d.

Agricultural
Industrial
Personal or individual
Governmental services

Questions that need to be answered concerning the regional
economy are:
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How will the basin plan affect economic growth?
Will the basin plan eliminate certain industries and favor
others?
Will the basin economy remain stable after the implementation
of the plan?
1020 - Social impact
The plans must also be evaluated in terms of the impact on
social structure and conditions in the basin.

Some relevant questions

include:
What changes, if any, will occur in the basin society as a
result of changes in the economy?
What changes will occur in the life styles of the basin
popula tion?
What privileges will the basin population gain and lose?
Will the cost of the implementation create too great a burden
on the residents?
1030 - System performance characteristics
Effluent quality will be determined for each alternative
system and total resulting discharge of pollutants.

Estimates of impact

on stream water quality will be made, to the extent possible, for relevant parameters.

Questions to be examined in analyzing performance

include:
Will the plan accomplish the established goals?
What changes in the physical, chemical, and biological
characteristics of the water, land, and air in the basin can
be expected?
Will there be immediate improvements in water quality or
will there be a delay in obtaining results?
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1040 - Ecological impacts
The impact of each plan on each of the various relationships
between man and his environment must be analyzed.

Areas to be

analyzed include:
1.
2.
3.
4.

Species and populations
Habitats and communities
Ecosystems
Biota

1050 - Aesthetic impacts
The impact of the appearance of any facilities required to be
constructed as part of the plan must be thoroughly analyzed and compared
with the benefits which the facility is intended to provide.

The aesthetic

benefits of the upgrading of water quality, both to the streams and aquatic
life directly involved, as well as to the surrounding area will be evaluated
in terms of the impact of the facilities which will accomplish the upgrading.
1100 - Evaluation and selection of preferred plan
The purpose of this major task is to evaluate and select, from the
alternative water quality management plans, the system which will best
meet the goals and objectives for water quality management in the basin.
Multiple criteria evaluation techniques will be used to compare the
benefits, costs, and social, environmental,

and other consequences of

alternative plans in order to weigh trade offs and determine preferences.
Public involvement will be a key part of this process for selecting a
preferred alternative.

At a mimmum, the selected plan must be capable

of achieving water quality at levels specified in the Utah State Standards.
1200 - Public participation activities
The purpose of this major task is to develop and implement
programs of public information

and community involvement as means
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of providing the general public, local government, and public private
interest groups with knowledge of the water quality program and an
opportunity to input public views into project activity.

The technique

and programs used will be those described in the previous section.
These include:
1.
2.
3.
4.
5.

Citizens committee
Technical coordinating committee
Public meetings, forums, and workshops
Public information programs
Public hearings

Public participation will be continuous throughout the planning process
utilizing the communication methods noted above as appropriate.
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